Impaired beta-adrenergic receptor activation of adenylyl cyclase in airway smooth muscle in the basenji-greyhound dog model of airway hyperresponsiveness.
Previous studies in human asthmatics have suggested a defect in the beta-adrenergic pathway leading to cyclic adenosine monophosphate (cAMP) generation. Although these studies have suggested normal or increased numbers of beta-adrenergic receptors, limitations in the quantity of tissue available have not allowed further delineation of the biochemical or molecular mechanisms of human asthma. The basenji-greyhound (BG) dog model of nonspecific airway hyperreactivity displays similarities to human asthma, and altered functional response to beta-adrenergic agonists has been previously shown in airway tissue from this model. We have now correlated this functional impairment in beta-adrenergic response with a decreased generation of cAMP in response to isoproterenol. Organ bath studies and adenylyl cyclase assays of trachealis muscle revealed impaired responses to isoproterenol in the BG dog as compared with control dogs. Pretreatment of muscle strips from BG dogs with isoproterenol had no effect on subsequent dose-response curves to methacholine (pD2 = 7.17 +/- 0.13, 7.34 +/- 0.12, and 7.14 +/- 0.17 for control, 10(-6) M isoproterenol, and 10(-5) M isoproterenol, respectively), while muscle strips from mongrel dogs had a significant shift in methacholine responses after isoproterenol pretreatment (pD2 = 7.91 +/- 0.23, 7.48 +/- 0.29, and 6.98 +/- 0.33 for control, 10(-6) M isoproterenol, and 10(-5) M isoproterenol, respectively). Adenylyl cyclase activity in response to isoproterenol was 54% in the BG trachealis membranes as compared with mongrels. Functional and biochemical responses to forskolin, NaF, prostaglandin, and dibutyryl cAMP, and the quantity of G,alpha were similar in the BG and control dogs.(ABSTRACT TRUNCATED AT 250 WORDS)